Introduction
Alzheimer disease (AD) is the most common cause of dementia in the elderly population, characterized by progressive loss of cognitive abilities or activities of daily living. The neuropathological hallmarks of the disease are amyloid plaques and neurofibrillary tangles (NFT), which progressively accumulate in the brain. These neuropathologies are closely linked with chronic inflammation and neuronal dysfunction.
Increasing evidence suggests that the inflammatory response is integrally involved in the dementia component of the disease. The brains of clinical end-stage AD patients contain increased levels of activated microglia, cytokines and chemokines (Bajetto et al., 2001; Luterman et al., 2000) . Also a study found a higher correlation between synapse loss and activated microglia than between Aβ and NFTs (Lue et al., 1996) . There are some suggestions that inflammation may be involved early on during disease progression (Pasinetti, 2001; Zanjani et al., 2005) . Our previous study showed a strong correlation between markers of the inflammatory response and the early stages of AD dementia (Parachikova et al., 2007) as seen through increased MHC II levels and decreased T-cell counts. This suggested a dysfunctional adaptive immune response during the early stages of AD dementia. In addition, we have recently shown that cognitive deficits coincide with altered CXCL12 chemokine levels in a mouse model of AD (Parachikova and Cotman, 2007) . Notably, chemokines form part of the adaptive immune response, and antagonism of the CXCL12 receptor in wildtype mice mimics the cognitive impairments seen in AD mice.
Exercise appears to improve cognitive function, particularly in the aged population (Berkman et al., 1993; Blomquist and Danner, 1987; Colcombe and Kramer, 2003; Heyn et al., 2004; Hill et al., 1993; Rogers et al., 1990; Weuve et al., 2004) . A large prospective study concluded that regular exercise in AD patients delays the onset of dementia and AD (Larson et al., 2006) . This human data is supported by animal research demonstrating that exercise can facilitate learning in AD mouse models (O'Callaghan et al., 2007; Radak et al., 2006; Schweitzer et al., 2006; van Praag et al., 2005; Vaynman et al., 2004) . Previous work from our laboratory explored the effects of exercise on cognition using the TgCRND8 mouse model of AD (Adlard et al., 2005) . The study demonstrated that long term wheel running (5 months) resulted in cognitive improvement and also significantly decreased amyloid load. In the current study, we have chosen a shorter time course of voluntary wheel running to identify if changes in cognition occur independently of the pathology and due to changes in the inflammatory system.
